Tap chi Khoa hoc Truong Pai hoc Can Tho

Tap 54, S6 9B (2018): 15-22

®
Tap chi Khoa hoc Trudng Dai hoc Can ThG ] s noc
Phéan B: Nong nghiép, Thuy san va Cong nghé Sinh hoc

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jvn.2018.176

TOI UU HOA QUA TRINH NHAN MAT SO BAO TU XA KHUAN
Streptomyces albaduncus BANG MA TRAN PLACKETT-BURMAN VA PHUONG PHAP
PAP UNG BE MAT (RSM) - PHUONG AN CAU TRUC CO TAM (CCD)

Nguyén Quang Tién', Nguyén Thi Phi Oanh? va Nguyén Dic Khoa'"

Vién Nghién ciru va Phat trién Cong nghé Sinh hoc, Truong Dai hoc Can Tho
2Khoa Khoa hoc Ty nhién, Truong Pai hoc Can Tho
* Nguoi chiu trach nhiém vé bai viét: Nguyén Pdc Khoa (email: ndkhoa@ctu.edu.vn)

Thong tin chung:

Ngay nhdn bai: 21/05/2018
Ngay nhdn bai svra: 03/07/2018
Ngay duyét dang: 28/12/2018

Title:

Optimization of the
Streptomyces albaduncus
sporulation process using the
Design of Plackett-Burman
Matrix and the Response
Surface Methodology (RSM) -
Central Composite Design
(CCD)

T khoa:

Allium cepa var. ascalonicum,
ma tran Plackett-Burman,
phwong dn cdu triic ¢6 tim
(CCD), phwong phap dap vung
bé mat (RSM), Streptomyces
albaduncus, thoi dé ci hanh

Keywords:

Allium cepa var. ascalonicum,
Central Composite Designs
(CCD), Fusarium basal rot,
Plackett-Burman matrix,
Response Surface
Methodology (RSM),
Streptomyces albaduncus

ABSTRACT

Streptomyces albaduncus was shown capable of reducing the Fusarium basal
rot of shallot (Allium cepa var. ascalonicum) caused by Fusarium oxysporum.
This study aims at identifying the optimal values of different chemical and
physical factors directly influencing the sporulation process of the
actinomycete, which serves as a basis to produce a bio-fungicide to control
the disease. The optimum multifactorial experiments were designed using the
Plackett-Burman matrix. Results showed that the initial moisture content,
culture duration and CaCOj; content had the strongest influences on the
sporulation process. These three factors were subsequently optimized using
the Response Surface Methodology (RSM) combined with the Central
Composite Design (CCD). Optimal values of the initial moisture content,
culture duration and CaCOs were 54%v/w, 3.6 days and 3 g, respectively.
These values formed a model which was tested in a bio-assay. An amount of
4,8x10° spores/g was obtained in that assay. The Plackett-Burman matrix
combined with the RSM-CCD is therefore a useful tool to identify optimal
values of different factors influencing microbial sporulation processes.

TOM TAT

Xa khudn Streptomyces albaduncus c6 kha ndng gilp giam bénh thoi dé ci
hanh tim (Allium cepa var. ascalonicum) do nam Fusarium oxysporum gay ra.
Muc tiéu cua nghién cuu nay tzm ra gia tri 10 wu ciia cac yeu 10 tdc dong truc
tiép dén quda trinh nhdan mdt 6 bdo tir xa khuan lam tién dé tao ché pham img
dung vao thuc 1é san xudt. Thi nghiém da yeu 16 theo ma tran Plackett-Burman
dwoc thuc hién d@é sang loc cac yéu 16 vt Iy va héa hoc tac dong dén sw hinh
thanh bao tir xa khudn. Két qua cho thdy 3 yéu t6 gom d¢ am ban dau, thoi
gian nuéi cdy va ham lugng CaCOjs cé tic dong manh nhat. Khi thi nghiém
duogrc thyec hién theo phuong phap dap ung bé mat (RSM) - phuong dn cdu triic
co tam (CCD), gia tri toz wu ciia yéu t6 dé am ban dau dwoc xdc dinh la
54%v/w, thoi gian nudi cdy la 3,6 ngdy va ham heong CaCOs la 3 g. M6 hinh
nay da dwoc kiém dinh théng qua thi nghiém thue té, két qua dat 4,8 x 10° bao
tir/g chat khé. Ma tran Plackett-Burman két hop véi RSM-CCD duoe danh gid
la cong cu phit hop dé t6i wu héa gid tri ciia cdc yéu t6 c6 dnh huong dén qua
trinh nhén madt sé vi sinh vt.

Trich dan: Nguyen Quang Tién, Nguyen Thi Phi Oanh va Nguyen Piéc Khoa, 2018. Tdi wu hoa qua trinh nhan
mat s bao tir xa khuan Streptomyces albaduncus bang ma tran Plackett-Burman va phuong phap
dap ung bé mit (RSM) - phuong 4n céu triic c6 tim (CCD). Tap chi Khoa hoc Truong Dai hoc Can

Tho. 54(9B): 15-22.
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1 GIOI THIEU

St dung bién phap sinh hoc dé phong trir bénh
hai cdy trong dang duoc quan tim do day la bién
phép than thién véi moi truong, khong anh hudng
dén strc khoe con ngudi, vat nudi va cé tinh bén
vimg (Agrios, 1988). Dich trich thyc vét hay vi sinh
vat d6i khang co thé dugce sir dung dé phong tri bénh
hai trén céc loai cay trong khac nhau nhu lia (Pham
Vin Kim va Twng Wah Mew, 2003; Nguyén Ping
Ngoc Giau, 2014; Khoa et al. , 2016; Khoa ef al. ,
2017), hanh tim (Nguyén Vin Vinh, 2016; Quyen et
al., 2017) va khoai lang tim (Tran Thi Bich Théo,
2017). Cac chung vi khuén c6 kha ning dbi khang
tdt voi miAm bénh tiép tuc dugc nghién ctru dé tao
ché phdm sinh hoc (Nguyén Dic Khoa va ctv., 2010;
bang Hoai An va ctv., 2017).

Xa khuén Streptomyces c6 thé tiét khang sinh va
enzyme tiéu diét mam bénh nén dwoc ung dung
trong nhiéu linh vuc khac nhau nhu nong nghlep,
moi truong... (Srividya et al., 2012). Dé tao ché
pham sinh hoc hay thu nhan cac hop chat thir cap tir
Xa khuédn & quy md 16m, can toi uu hoa qua trinh nuoi
ciy xa khuan trong thoi gian ngin va tiét kiém chi
phi. Bat cir mot quy trinh nudi cdy vi sinh vat nao
cling bi anh hudng bai cac yéu td vat 1y, héa hoc va
sinh hoc khac nhau. Bugc dau tién dé tdi wu hoa 1a
sang loc cac yéu té anh hudng nhét dén viéc hinh
thanh bao tir ciia xa khuan. P c6 rit nhidu nghién
ctru duge thyc hién nham t6i vu timg yéu t6 trong
khi cac yéu t6 khac duoc gitt nguyén, day ciing 1a
cach t6i uu don gian nhat. Cach nay tuy thuan tién
nhung tn thoi gian vi s6 lwong yéu t6 cang nhiéu
thi s6 luong thi nghiém cang ting va khong xac dinh
dugc sy anh huong 1an nhau cua cac yéu to (Bui
Hoéng Quan va Nguyén Duc Lugng, 2009).

Thiét ké thi nghiém t&i wu da yéu t6 theo ma tran
Plackett-Burman (Plackett and Burman, 1946) la
phuong phap giup tiét kiém thoi gian nghién ctru va
s6 lugng thi nghiém cin thyc hién (Kai and
Peisheng, 2016), do n6 c6 kha nang phat hién cac
yéu t6 quan trong trong cac thanh phan dugc khao
sat (Borges et al., 2016). Sau budc sang loc ban dau,
thi nghiém theo phuong phap RSM-CCD dugc thuc
hién dé t6i wu hoa gia tri cac yéu td dang dugc
nghién ctru. Day 1a phuong phap quy hoach thuc
nghiém nhiéu yéu to dua trén co s6 mo6 hinh hinh
hoéa toan hoc. Nguyén tic co ban ciia phuong phap
dap ung bé mit (RSM) 1a lam thyc nghiém tai mot
s6 diém cua cac yéu t6 dé mo ta két qua bang mot
phuong trinh hdi quy dang da thire bac 2. Phuong
trinh d6 giup v& trén hé truc toa d6 mot dd thi dang
mat —goi la bé mat dap ung, diém tdi uu 1a diém cuc
tri ctia d thi d6 (Myers et al., 1989).
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Phuong phép t6i wu hoa nay da duoc thuc hién
nhidu trén thé i1 cling nhu ¢ Viét Nam. Chae et al.
(2009) da thiét ké thi nghiém theo ma tran Plackett
— Burman dé sang loc céc yeu t6 moi truong va t6i
wu hoa diéu kién nudi cdy Streptomyces
kasugaensis. Vastrad va Neelagund (2014) da su
dung ma tran Plackett — Burman va RSM-CCD dé
tdi uu hoa diéu kién 1én men rin cua xa khuin
Streptomyces aureofaciens NCIM 2417. El-Naggar
et al. (2015) két hop sir dung ma tran Plackett —
Burman va RSM-CCD dé t6i wu hoa san luong
enzyme L-asparasinase do Streptomyces olivaceus
NEAE-119 tao ra. Nam 2017, Chen va Li d t6i uu
héa qua trinh nudi cdy cac dong xa khudn
Streptomyces. O Viét Nam, Ngbé Xuin Manh va
Nguyén Thi Phuong Nhung (2009) da nghién ciru
diéu kién nudi cdy tbi uu dé Streptomyces griceus.
Nam 2011, Ng6 Thi Tuong Chéu va Nguyén Doan
Linh An d3 nghién ctru t&i wu hoa qua trinh nudi ciy
Streptomyces sp. Al theo phuong phap bé mit dap
ung.

Quyen ef al. (2017) da phan 1ap, tuyén chon vi
khuédn d6i khang c6 kha nang phong tri bénh théi ci
hanh tim va xac dinh duoc xa khuan Streptomyces
albaduncus c6 hiéu qua giam bénh tbt nhat. Trong
nghién ctru ndy, cac yéu t6 1y hoa trong qué trinh
nudi cdy xa khuan S. albaduncus dugce sang loc theo
ma tran Plackett-Burman va t6i uu hoa theo phuong
phap dap tmg bé mat (RSM) - phuong 4n céu tric
¢6 tam (CCD) véi muyc tiéu tim ra gia tri t6i wu cua
céc yéu td tac dong truc tiép dén qua trinh nhan mat
sO bao tir xa khuan, 1am tién dé tao ché pham tng
dung vao thuc té san xuét.

2 VAT LIEU VA PHUONG PHAP

2.1 Chuén bi bao tir xa khuin va x4c dinh
mat so bao tir

Xa khuan Streptomyces albaduncus dugc phan
lap tur dat tr{‘)ng hanh tai thi xa Vinh Chau, tinh S6c
Trang (Quyen ef al., 2017) va dugc luu trir tai Phong
Thi nghiém Sinh hoc Phan tir, Vién Nghién cuu va
Phat trién Cong nghé Sinh hoc, Truong Dai hoc Can
Tho. Xa khudn S. albaduncus duoc nudi trong cac
tui gao theo phuong phap cua Soares et al. (2007), G
& nhiét d6 phong (28 £ 2°C) cho dén khi hinh thanh
bao tir. Mét s6 bao tir xa khuan dugc xac dinh bang
phuong phép dém tryc tiép trén budng dém hong cau
(Neubauer-Improved, Bright-line), du6i kinh hién
vi quang hoc.

2.2 Thiét ké Plackett-Burman va phuong
phap RSM-CCD

Pé xé4c dinh dugc cac yéu td va mirc anh hudng
cua chung dén mat so bao tir ciia xa khuan nghién
clu, 7 yeu to dugc chon la khoi lugng gao (g), pH
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ban dau, d6 am ban dau (%v/w), mat sd bao tir sit
dung (bao tir/mL), thoi gian G (ngay), nhiét d6 u (°C)
va ham luong CaCOs (g). Thi nghiém dugc thiét ké
theo ma tran Plackett-Burman (Plackett and
Burman, 1946) véi 7 yéu t6 va 12 nghiém thuc dé
sang loc yéu t6 quan trong anh huong dén mat sb
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bao tir (bao tir/g chat kho). Mirc thap (-1) va cao (+1)
ctia 7 yéu t6 duoc liét ké trong Bang 2 (muc 3.1). Ba
yéu t6 c6 anh hudng nhét dén két qua khao sat dugc
chon dé tién hanh thi nghiém theo RSM-CCD dé x4c
dinh gia tri t5i uru va duoc nghién ciru & 5 muc trong
CCD 20 thi nghiém (Bang 1) (Castillo, 2007).

Bang 1: Gia tri d0 4m ban déu, thoi gian i va CaCOs dung trong phwong phap dap Gng bé mit (RSM)

— phuong 4n céu tric ¢6 tim (CCD)

A A A . oA , Mire
Tén yéu to Pham vi nghién ctru o 1 0 1 o
Do 4m ban dau (%v/w) 33,2 - 66,8 33,2 40,0 50,0 60,0 66,8

Thoi gian u (ngay)
CaCO;s (g)

1,5-8,5 1,5 3,0 5,0 7,0 8,5
0,3-3,7 0,3 1,0 2,0 3,0 3,7

Ham dap tng dugc chon la mét s6 bao tir (Y bao
tu/g chat kh6). M6 hinh t6i vu hoa dugc biéu dicn
bang phuong trinh bac 2:

Y = bo + bixi + baxa + baxz + biixi? + boxo? +
bs3xs? + biaxixa + basxoxs + bisxixs

Trong do: - by, by, bs 1a cac hé s6 bac 1
- bi1, ba, bss 1 cac hé s6 bac 2

- b1, bas, biz 1a cac hé s twong tac clia
tung cap yéu to

- X1, X2, X3 1a cac bién doc lap
2.3 Kiém dinh thyc té mé hinh t6i wu héa

Dua vao két qua thyc nghiém thu dugc tr thi
nghiém theo RSM-CCD, phém mém Design-Expert
10.0.1.0® da phén tich va dé xuat cac giai phap dé
thu duoc mat so bao tir xa khuédn cao nhit dya trén
ba yéu t6 khao sat. Sau d6 thi nghiém kiém dinh mé
hinh duge thuc hién véi 3 1an lap lai.

2.4 Xirly sb liéu

Phan mém Design-Expert (phién ban 10.0.1.0,
Copyright©2016, Stat-Ease Inc., USA) dugc su
dung dé phan tich phuong sai (ANOVA), tinh toan
hé s6 ciia phuong trinh hdi quy va dé xuét giai phap
cho mé hinh t&i wu hoa.

3 KET QUA VA THAO LUAN

3.1 Sang loc cac yéu to anh hwong nhit dén
su hinh thanh bao tir cia xa khuan Streptomyces
albaduncus

Két qué mat s6 bao tir xa khuén thu duoc sau thi
nghiém nam trong khoang tir 1,0 x 107 dén 3,0 x 10°
bao tir/g gao nudi cay (Bang 3). Picu nay cho thiy
céc yéu t6 thi nghiém c6 tac dong manh dén sy hinh
thanh bao tr xa khuan. Hé sé anh hudng cta timg
yéu t& duoc tinh toan béng phén mém Design-
Expert 10.0.1. 0‘IL (Bang 2). Néu hé sb anh huong cua
mot yéu t6 1a s6 duong, c6 nghia 1a yéu t6 d6 anh
hudng nhiéu hon ¢ muc cao, va ngugc lai, gia tri anh
hudng 1a s6 4m thi yéu t6 d6 anh huong nhiéu hon
& muc thap dén két qua khao sat (El-Naggar et al.,
2015). Can ctr vao hé so anh hudng (chon cac hé so
co gia tri tuyét dbi 1on hon), xac dinh dugc ba yéu
t6 c6 tac dong manh nhét dén sy hinh thanh bao tur
xa khuan véi do tin cay trén 95% (p < 0,05) 1a d6 4m
ban dau (-0,88), thoi gian (0,85) va CaCOs (1,01).
Két qua nay phu hop véi két qua nghién ctru cia
Viccini et al. (2007), Mah et al. (2008) va Vastrad
va Neelagund (2014), ca ba yéu té nay c6 anh huéng
manh dén su hinh thanh bao tir trén ca xa khuin va
ndm. Do do, ba yéu t6 do 4m ban dau, thoi gian 4 va
CaCO; duoc chon cho thiét ké thi nghiém RSM-
CCD.

Bang 2: Cac bién trong ma trin Plackett-Burman va hé s6 anh hwéng cia chiing

Ky Yéu to Mikc Mikc dd anh huong

hi¢u Tén yéu t6 Thap (-1)  Cao (+1)  H¢ s6 anh huéng  Prob > F
x1  Khbi luong gao (g) 25,0 50,0 -0,58" 0,0285
x2  pH ban dau 6,0 8,0 0,32 0,1423
x3 D0 am ban dau (%v/w) 40,0 60,0 -0,88" 0,0072
X4+ Mat s6 bao tir str dung (bao tir/mL) 10° 10 0,65" 0,0202
xs  Thoi gian u (ngay) 14,0 21,0 0,85" 0,0083
x¢  Nhiét do u (°C) 28,0 35,0 0,68" 0,0175
x7  CaCOs (g) 1,0 3,0 1,01 0,0044

*Co y nghia ¢ do tin cdy o = 0,05
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Bang 3: Ma tran thiét ké thi nghi¢ém Plackett-Burman
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Cac bien

Mit s6 (bao tit/g chit kho)

Nghiém thirc — -

X1 X2 X3 X4 X5 X6 x7  Thuc nghiém M6 hinh
1 50,0 8,0 40,0 106 21,0 35,0 1,0 2,3x10° 2,1x10°
2 25,0 8,0 60,0 10° 21,0 35,0 3,0 2,0x 10° 2,1x10°
3 50,0 6,0 60,0 10° 14,0 35,0 3,0 1,0x 10° 1,0x 10°
4 25,0 8,0 40,0 106 21,0 28,0 3,0 3,0x 10° 3,0x 10°
5 25,0 6,0 60,0 10° 21,0 35,0 1,0 9,0x 108 8,0x 10%
6 25,0 6,0 40,0 106 14,0 35,0 3,0 2,5x 10° 2,5x 10°
7 50,0 6,0 40,0 10° 21,0 28,0 3,0 1,2x10° 1,4 x 10°
8 50,0 8,0 40,0 10° 14,0 35,0 1,0 3,0x 108 5,5x 108
9 50,0 8,0 60,0 10° 14,0 28,0 3,0 3,0x 108 1,7x 10°
10 25,0 8,0 60,0 106 14,0 28,0 1,0 1,0 x 107 2,2x 108
11 50,0 6,0 60,0 106 21,0 28,0 1,0 1,0x 108 1,7x 108
12 25,0 6,0 40,0 10° 14,0 28,0 1,0 3,0x 108 1,4x 108

3.2 Toi wu héa cac yeu to cho mit so bao tir xa khuan dat cwc dai

Dua trén két qua thi nghiém theo ma tran
Plackett-Burman, thi nghi¢m RSM-CCD duogc tién
hanh dé xac dinh gia tri tdi wu cua chung va sb liéu
dugc xr 1y bang phan mém Design-Expert
10.0.1.0%. Két qua mat sb bao tir xa khuan thu nhan
duoc tir thuc nghiém va gia tri dugc tién doan theo
md hinh dugc trinh bay & Bang 4.

Sau khi phéan tich phuong sai ANOVA, phuong

trinh da thire bac hai dugc dung nhu mét mo hinh dé
tién doan mat s6 bao tir xa khuén:

Y =4,06 + 0,12x3 - 0,33x5 + 0,29x7 - 0,34)(32 -
0,31X52 + 0,063X72 - 0,14x3x5 - 0,037xsx7 +
0,038x3x7

‘Trong do, Y 1a mat 56 bao tir xa khu?m (bao tu/g
chat kho); x3, xs, x7 lan luot 1a d0 am ban dau
(%v/w), thoi gian G (ngay) va CaCOs (g).

Bing 4: K& hoach thye nghiém theo phwong phap dap rng bé mit (RSM) — phwong 4n cAu triic c¢6 tim

(CCD) dé tbi wu héa mat s0 bao tir Xa khuin

Thi Moi trwong co ban Mat s6 (bao tit/g chat kho)
nghiém P 4m ban dau (%v/w)  Thoi gian i (ngdy) CaCOs(g) Thuc nghiém Mo hinh
1 40,0 3,0 1,0 3,3x10° 3,3x10°
2 60,0 3,0 1,0 3,8x10° 3,7x10°
3 40,0 7,0 1,0 3,1x10° 3,0x 10°
4 60,0 7,0 1,0 2,9x10° 2,8x10°
5 40,0 3,0 3,0 3,9x10° 3,8x 10°
6 60,0 3,0 3,0 44x10° 4,4 x10°
7 40,0 7,0 3,0 3,4x10° 3,4x10°
8 60,0 7,0 3,0 3,5x 10° 3,4x10°
9 33,2 5,0 2,0 2,8 x10° 2,9x10°
10 66,8 5,0 2,0 3,2x10° 3,3x10°
11 50,0 1,5 2,0 3,7x10° 3,7x10°
12 50,0 8,5 2,0 2,5x10° 2,6 x10°
13 50,0 5,0 0,3 3,6 x 10° 3,8x 10°
14 50,0 5,0 3,7 4,7x10° 4,7x10°
15 50,0 5,0 2,0 4,1x10° 4,1x10°
16 50,0 5,0 2,0 4,0x 10° 4,1x10°
17 50,0 5,0 2,0 42x10° 4,1x10°
18 50,0 5,0 2,0 4,0x 10° 4,1x10°
19 50,0 5,0 2,0 4,1x10° 4,1x10°
20 50,0 5,0 2,0 4,0 x 10° 4,1x10°

Két qua phan tich phuong sai (ANOVA) duoc
trinh bay trong Bang 5, vdi p-value cia mé hinh nho
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(khong c6 ¥ nghia théng k&) & mirc y nghia 5%, diéu
d6 cho thay mé hinh c6 d6 phit hop t6t nhur phan tich
clia Zabeti et al. (2009). Hé s6 hoi quy (R?) tinh
duogc 14 0,9761, cho thiy c6 97,61% sb liéu thuc
nghiém tuwong thich véi sé lidu tién doan theo mo
hinh. Gia tri R? tién doan (0,8495) phu hop v6i R?
diéu chinh (0,9546) véi do léch 0,1051 (nho hon
0,2). Ty 1é tin hidu so v&i nhidu 1a 24,408 16n hon 4
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rat nhidu, diéu d6 chimg t6 tin hiéu da day du dé sur
dung du doan mat s6 bao tir xa khuan. Ngoai ra, hé
s6 bién thién (%CV) con cho biét mirc d chinh xéac
ctia thi nghiém. Céc thi nghiém c6 do tin cdy thap
thuong co gia tri %CV cao (Thakkar and Saraf,
2014). Trong thi nghiém nay, gia tri %CV la 3,31
cho thiy céc thi nghiém dwoc thuc hién 1a dang tin
cdy.

Bing 5: Phén tich thong ké ANOVA cho gia tri mat sb bao tir xa khuin

N Tong Trung binh .
Nguon binh phuong df binh phuong Giatri F p-value
Mo hinh 6,00 9 0,67 4535  <0,0001 Y nghia
x3— DG am ban dau 0,18 1 0,18 12,32 0,0056*
x5 — Thoi gian i 1,49 1 1,49 101,66  <0,0001"
x7— CaCOj L,L14 1 1,14 77,70  <0,0001"
X3Xs 0,15 1 0,15 10,29 0,0094"
X3X7 0,011 1 0,011 0,77 0,4023
X5X7 2,011 1 0,011 0,77 0,4023
x5’ 1,70 1 1,70 115,51  <0,0001
xs? 1,37 1 1,37 92,95  <0,0001*
X7 0,058 1 0,058 3,92 0,0757
Sw khong phu hop Khong
(Lack of 1) 0,151 5 0,023 3,41 0,1021 ¢ nghia

*Co y nghia ¢ do tin cdy o = 0,05

Céc yéu td trong thi nghiém c6 su twong tac véi
nhau theo timg cip yéu to va dugc thé hién trong
biéu dd dap g bé mat (Hinh 1). Gia tri CaCO5 cang
tang thi mat sd bao tir xa khuén cang ting; trai lai,
thoi gian i cang lau thi mat s6 cang giam. Trong do,
CaCOs (h¢ s6 anh huong 1a 1,01 trong thi nghiém
theo Plackett-Burman) 1a yéu t6 anh huong nhat dén
mat s6 bao tir xa khuan. Piéu nay hoan toan phu hop
v6i nghién ctru cia Mah ef al. (2008), CaCOs la
thanh phan khong nhitng c6 hiéu qua nhét trong viéc
thac day su hinh thanh bao tir ma con tang kha ning
chiu nhiét cta bao tir ctia Clostridium sporogenes.

4 SE+009

—
D4E+009

U

© 5E+009

© 3E+009

Mat so (ba

5
B: Thoi gian u (ngay)\E 2
1.5

771 C: CaCO3 (% w/w)

CaCO; con cung cip cation Ca2* cho qua trinh hinh
thanh bao t. Ton nay dugc tich tu & bén ngoai vo
bao tir va dugc giai phong trong sudt qua trinh nay
mam cia xa khudn chi Streptomyces (Eaton and
Ensign, 1980; Salas et al., 1983), tuy nhién co ché
tac dong cuia nd van chua dugce biét rd (Yagiie et al.,
2013).

Nhu vay, Kkét qua thyc nghiém rat phu hop véi
két qua ctia md hinh, cac két qua nay déng tin cy
va tim ra CaCOs 14 yéu t6 anh hudng nhét dén qua
trinh hinh thanh bao tir xa khuan.

Mat so (bao tu/g)

C: CaCO3 (% wiw)

3 4E+009

B: Thoi gian u (ngay)

Hinh 1: B& mit d4p ng ciia mat s6 bao tir xa khuén theo thoi gian i va CaCOs
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3.3 Kiém dinh thue té mé hinh t6i wu hoa

Theo mé hinh dy doan do phan mém Design-
Expert 10.0.1% d& xuét, gié trj tdi wu cta timg yéu t&
lam ham dap tng dat cuc dai dwoc xac dinh. Mo
hinh d dua ra du doan mat s6 bao tir xa khuén dat
mirc cao nhét (4,6 x 10° bao tir/g chit kho) & véi gia
tri cac yéu t6 1an lugt 1a do Am ban ddu 54%v/w, thoi
gian 0 3,6 ngay, CaCO; 3,0 g (Hinh 2). Dé kiém
ching mo hinh, thi nghiém kiém dinh duoc thuc

Bing 6: Két qua kiém dinh mé hinh thye té

Tap 54, S6 9B (2018): 15-22

hién voi 3 lan 13p lai v6i thanh phan méi trudng
t6i vu nhu trén va két qua dugc trinh bay trong
Bang 6. Mat s6 bao tir xa khudn sau 4 ngy nudi ciy
1a 4,8 x 10° bao tir/g chat kho, twong thich véi mat
s6 bao tir ma md hinh da dy doan. Két qua nhu trén
cao hon nhiéu so véi két qua 1,6 x 107 bao tir/mL
khi nudi cdy S. kasugaensis sau 5 ngay cia Chae et
al. (2009) va tot hon so v&i nghién ctru cua Soares
et al. (2007) voi 1,47 x 10°bao tir/g chat kho sau 12
ngiy nudi cay.

Lan lap lai 1 2 3 Trung binh
Mat s6 (bao tir/g chat kho) 4,8x10° 4.9x10° 4,6x10° 4,8x10°
s Mat so (bao tu/g)
Prediction 4 5662E+009
SE+009
4564009 259
gnewos 35
'© 5E4009 8
:S, 3E+009 § 7
3 3
g L 5E+009 [&]
15 -
1

5
C: CaCO3 (% wiw)

B: Thoi gian u (ngay)

Hinh 2: Be mat dap &ng ciia mat so bao ti xa khuan theo de xuat ciia phan mem

4 KET LUAN

Bay yéu t6 ban dau dd duoc sang loc va chon
duge 3 yéu t c6 anh huong nhit dén sy hinh thanh
bao tir cia xa khudn 13 d6 4m ban dau (54%v/w),
thoi gian u (3,6 ngay), CaCO; (3,0 g). Thuc té thi
nghiém thu duoc két qua 4,8 x 10° bao tir/g chit kho
sau 4 ngay nudi cdy. Két qua dap tmg dugc muc tiéu
nghién clru, xay dung dugc quy trinh nubi cdy xa
khuan Streptomyces albaduncus tiét kiém thoi gian,
chi phi va thu dugc lugng bao tir 16n.

St dung phan mém chuyén dung Design-Expert
10.0.1.0® gitp lam giam déng ké sb luong thi
nghiém va thoi gian thue hién thi nghiém; ¢6 thé lua
chon duogc giai phap t6i wu do phan mém dé xuit.
Ma tran Plackett-Burman két hop v6i RSM-CCD
dugc danh gia la cong cu phu hop dé ti wu hoa gia
tri cua cac yéu t6 c6 anh huong dén qua trinh nhan
mét s vi sinh vat.
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